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S*©#*Plj|&©*fi-e % ES #|HJ!& (Embryonic Stem Cell : Ett#^fflJJS) tt % *g5Sfg 

\zkAji£<Dnn<onm^ftik-tz> z.k&x%z>mmxfoz> 0 es 
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fftMM<OZ&mm f g<DmiZ.&5fr&n-V&Z^y is? (Herring) mzftfe-r 5 Oval 

ceii mmmm) ^ m^Rx^mmMm^<Dmi±^m^-r^^t^b 

ftTV^o Petersen bit, Et^iltfT U /VT/l/^-zKOg^itcf 

5 Lagasse f n>/yjfii i £(D^f/l'V!>^|cti[^||^t§- t tioT, J3f 

(Lagasse E. et al. Nat Med. 2000 6 (11) : 1229-1234 
L/?»L&^£>. Oval Cell ©W^oMIS^, #m©JJf Lfc 
ffWCDW^MJfflUfcr £f»BJi£*i,TV>&V\ ££>M, Oval Cell tt;*:^ 



is saw ©is** 

20 5rtSrI(UU *»W^t5i:So& 0 

(2) J»*Xtt*©-!f|Sfc|l«&#?-3Pfc^ 

(3) »^XJ«©-^{;ili£$£^r3i#?L^^ 
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HI1 2ft, IS©^jl©f¥^Sr^-t-»-t*fcS 0 

m 13 ft. m<z>ftm±&.<on$i&m-r^n-T?3bZa 

«|0Jft. li^Xft^o-^{c|$W^^i-Sni?L«j#i^#M^, *>*V^5fc 

ftHJ&^MIUt^^S^S J: *> fe, £IKK:|£C:#«E-r«#lnJig|^^(O^S^ 

£;6£i-£ fete S^Sr^S Ji-eolS^^^f^SRSr^-frTfT ofc 0 

fit) SrJfifrbfc. rco i/i/f^ h©fff|»Sr«?^fi-s &m<z>Rfffifa& K-^— 

v^fcimBos^tfTirt&fcfcofc. 5 te 3tjfiL#jNBja©^n^fti^w^^r 
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1. nt?Lt&^ 

io n-fz> 0 *mwizmmtstiz>m*km%mmi-z, mzmmtstiz>h<Dxnfj:<, 0 

2. H^Xte^©-^ 

-hlBEi^f*. ^Ix.f^TcD^©^^Jf -5 c t&X%Z 0 {fib, ^^fclJilSSS 

20 mit&Zk : pi$ n nisi, *at % sm. mm 

n?»s§* : ac*. ^w^. mm 
wm&m : to, it, mm 

'bttJLtfX : M % ftjftg 

*mnm& -m (±m. mm. «l jstt. 

: MM9\ JHHf\ JR# % _hjfe-H\ ±*&H\ TKf, *jB§#^ 
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3. m^mm 

m<DWt&te±fc<D 0. 1-50%. 0* L< fit 10~30%;&3;fc^fc:^T^|&L#5 
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©J^©jfiL?£f itifiL^«T*fe 5 o 

»**M&<B*&iajfc-*-*r. fc«S"e#«.*38.»*jWja«*«i(F«ifc ut^dmem, 

RPMI-1640, HamF12 Jg^XfS 6, kft*. **Wfc*5 

#MX«^Jfe#M^^^v^6lIifLl^J#^^5fe(D^«fc LTft t hSr-^ 
tft--«T©HMH(i4b©#3»|Jte^*»ffejh/5 0 K?— W\ #M^fitfc 

ra*^^^ h fciwet>Mrr*t> <tv\ 

Side Population (SP) *|HflS % fc^5S^i~S ^ fc & RTlSTfeSo 
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§£ri£T>*TV^„ *#fjfc#||BJ3af3\ 77x1/-^ (/&#i&Jfo.) }C £ 9 J&#i-5 
frh 96 mm (4 0) ^P^T*fe!9, b< teiS^k 48B#r*3 (2 B) 

^Hi^^-^t-^w^Ap^fciw^fc'ai^ h (mmm) msMt-t-s. &m.3>mz 
sxTvm'oxfoz, 
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t?#S 0 09*.H£ V K^— GFP(Green Fluorescence Protein)^-? 



ilJM l If fi»©?5& 

(1) 

GFP (|S:&^3tegeSS) h 9 f^S^acsy^ (GFP ^"i^^^V^p) « x Actin 

^B^-^-teGFPSra-K-t-SDNA^AL-Cf^iSlbfcCOkabelL et al. FEBS 
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Lett. 1997 ; 407 (3) : 313-319 )„ £ <D GFP t & X }2 N #it^*SO K^— £ UTtl 
Ufc 0 GFP W\ if© £ 5*3ttliafct>»3l't-Sfc» % ^(D^r^^mm 

<Dmj&&i'is\?^'yhKL&m£inz>k. gfp ittaia^ioitsaiaoT, 

5 C57/BL6^^^f*^-Y-/VXy^^ Jf ^^ (Charles River Japan) J; 5 jtg A 
(2) #fMJ&<Dim 

^*ffl»IJiaf± GFP •sr^-Xd^WMU^io GFP ^^^Sr«F®|« x ^CM 

10 *&£H#a>&#«ttjKi&EJfcLfc. EiRbfcK^— jftllSW:, 25 ^ — 40 ^ m 

mmti&*Wffl~rZ>fcm^, mifc&. B220, CD3, Gr-1, Mac-1 ;&t*TER119 Jfe^fOD 
^<i:^t>^4 o CT'30^ra^bfc o 2%4^JlJfiLi» (FCS) ^ PBS T? 

15 Dynabeads, M-450 DYNAL Great Neck, NY) t t % Vtc Q _b|B tf — X&£££^ 

U-C^fcV^fl&fci, $ felC Sca-l(+)M^r^i|i-5fcie){ClHlJKUfc 0 Sca-1 fiS^ 
**©&Ji^*BJftfc*t>MSjk«*>— # — <D — DT*hZ>tc#), GFP ^ !7 * <Z><£#1I 
*BJ&3&*E> Lin(-)Sca-l(+)HflJ^^r^-8|bfc: 0 Sca-1 (+)mi&<Dtfi?T 4 ^ir \s? 3 
>fe?>yh-1ji^Vx Sca-1 ^#:Sr3gf^$*fe^-f ^ ti tr— X-efifo/to 

20 Lin (-) Sca-1 (+) jNBJ&Wc 50 n 1 <D PBS KMM bfc 0 
(3) ^#&jJFHjUI& 

±& 24 Np|W«rt©l!Pf^il^^^ (C57/BL6) & % ^^^y^ny^f K 200/ig 

# (:£{£©$] 10-25 %) £rl&imv^c 0 AJff HKta^ * i^fc/f V*Tffr^U 
25 fc 0 

(4) jglkM©^* 

fr£JE^?* (C57/BL6) Sr 500Gy©±|t^|jlflgj«tT?«!.tSbfc o MEiEW>fc° 
^^h^!7^^^^ltbT6^ra^rt 0§T^^24H#p H mft) fc, _h|B©J; 
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5 fclMt Ufc GFP^r?X&%:(D Lin(-)Sca-l (+)#fflJfe 5000 M^^-ff^JE C57/BL6 

(5) 5tJ&L|fflJi&CO^^ 9^(7)^ 

Kt-v^^i^oHJfefi, FACS Calibur (Becton Dickinson) £rj^T GFP 

£rB220 N CD3, Gr-1, Mac-1 TER119 T^fe 

(6) Jif|»-e©^t:0D«f*f 

-frM#«m3 b~6o g g^-^?*^ y ^/v^^l-e^B^L*:^ gtuj&e 

LT3rsg£5E£i3:fc 0 ftttJtffK ffli^4%^^/fs/^AT/l-T f t K (PFA) *K 

50/jm <£>ff ^ Lfc 0 ^ fc.<£#: (59 Jjfflj^ 4%A°7*;l'iN7/Vft K (PFA) 

tK 4°C1? 10 OCT (Optimal Cutting Temperature) (10. 24% 

polyvinyl alcohol, 4. 26% polyethylene glycol 85. 5% nonreactive ingredients) 
*-T?8E*£bfco -^f-^^/^^i4~6^^mO?tV^•g0 > H- > ^i^:ffiV^/c: o 

(7) &gg£# 

2B#Hg-T?2® PBS -egfc^m, -gO>H-^Cy-3 (Jackson Immunore search) bfc 
2&^#r£HJS&i2rfc 0 

4~6/zm ©JlE£©^&ftflrTMfefiU #*©U^^1I$F|MT1^ 
^iHM$'frfc 0 3&>lft. arai^S:. Cy-3^2^^i: 

(8) 

(i) "y^M^m 

Lin(-)Sca-l(+)#fflfl££r#^ W> ^ h *f ^ ^#^t L x l^^tT^^ 
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F©3tJfiL«BJia^^ ^m^^r^WUfCo ^T©^^fx> h^Z^fc K^— jfcffljfe* 

gfp mmmifacDftifi kftm*mm~t~zit.iibfc > m^rnya. ^%m^.m^m^x 
m^t^mx^m^umvtc mi)o ^©m, ^mnmmmm<D gfp mm 

fcitmnmm&Mxfozz t ^tt©T'fe5 0 gfp mmm^^m-zmmm 

fc, #ifc<D GFP|^ttl&«^«^^MoJlHte:^Ufc (ii) 0 

mi a teaser, ^T^m^^^^^^^^-r^t^/is, if^^s^f^T* 
fc^o fife<^ff^^i:b-<T, gfp -timmmxfoz ^ ^^^^§ o iuib« n ff^ffii 

f*. n±BB&%Ltfc±texmmvti]$rM J xhz> 0 

(ii) ITIitf>W£ 

S^UfcH^-^.ra^O-gO D ^^T,^ GFP I^^S:^ UfcdH 2 A. 
C) 0 Emc^T. AMCIt ffflj^CO^OI^^fjSSfCl^oV^T GFP l^fi^lBJJ&^^li L 

C A4>3»*Hk D }±B <Dffi$k*:mX&Z> 0 0 2{Cl^i-j; 5 f?3iUfc 



(i) v xRzPitmmm. 
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4ttt~3 0S©Vi/lfxyhvt?^ (C57/BL6) SrHMBHfr-ffc:, 29 S>© 

(3) &Jk#9j9&£>$M£ 

(4) iC>*T?©^fl2©fW 

(i) frttfeflfcOMK 

£0 o l£LfcHi(J«7;Vn^t*Lfc|, Vibratome Cmicroslicer 
DTK-1000", DSKtfc) T? 50 M m <D^J)f Lfc 0 4 ~ 6 ^ m^fv^jt^^ 

±Milr4%^7 7^;^7/Vft K (PFA) t>-e@^ L U°CX* 10 ^-ffi) „ OCT 
*bl^^»!f£*fc 0 lam^+^tCl^^^fc^. CryostatCCM3050S" Leica 

(ii) ^fe^^fe 

Srhn^yiC (Connexin 43) % WSttiTf^ls^ 43 (Connexin 43) N 

Xte Nkx2. 5 T*%£& Lfc„ J^i^^ftr-el^ #i50Jtte 1 ^flc £ 

£ fcK 4°CT?-^ V^rL-<- h b^ 0 PBS^fflV^T2NFF^•T?2|lIgfe^|^^^Jt«r, 
Cy-3 (Jackson Immunoresearch) h bfc 2 #:£tl{£ £ $ iirfCo 

(5) Mm 

&m ±!% I" ^ l^x v h ^ «7 * K 5 X 10 s M <D Lin (-) SrlMtt L % 2 
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-r^xcDUis^^i/ h^v*x v-r-nmm<»** ?it& 70%sk±n,z>tnt o 

^WfefetLfe, 1 #cw>fcn^ M£:fcv^£5f Lfc#M#WJ!&KJ\ g 

0t©ttfi^IIii:j&oT, GFP^^^^^^W^tbfc (03), #< 
© GFP *^^^*eJSf*«F«l»©^ji"efi£«£Lfc (03), SSiC^T, A fi % 
^»rt«Sr*3te5iflc«««tT-C«* bfc ft ©MftT?J, <5„ GFP &§tt*fflj§& 

(#M*5ft^) ffimfthtlZo B, CRt;D«:, GFPgilfeSWJfe©?^ $t$:£:W 

nfM^tsi, wbfrtm®Lffi<oMm*7Fvtc. (H4)„ 

te> »«®tc— &bfciL^d»fc*C?B»^|cdMtT«iaf$tLfe (H5) e 0 5Wt % ®f 
±gO/^/Kfi % Troponin 1C K «t **«g|fe6Srff ofc»*^i"HT»J>5 0 A 

«t 9 s **»K:^tt«ejttw*»^'-*--©*5ij»»36»«) 6,^fc c pj^nc m&(D^ 
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ftO^Ptt, Connexin43 {31 £ SJfefeSrJfifr b/t«*Sr33%-Mg"e*) S 0 Dttf 

tt#lt*wj& ft gfp i&tfc©^j|iBjia*^'t-3gf*-e«, y> , eijd^f 

Sbfc»*¥«I^*f«ri-«fcie>fc % GFP aK^-f ^aJWjaSrNoMrsky imaging 
Mti&k(DM&&7FVf£m-V3bZ> 0 WftfcBIl fcaMc* D , K-?— ft3fe©# 

m-vhz z. t *sfli36^ e> ft^ 0 



3 ^r^-teOli^©^ 

a) ^ & xR&itumfo 

(2-1) Bo^W^^f/is 

Mm&&m^<Dmmwz lps (ft**) w±SiM^itL 

(2-2) WHi^^^/V 
(2-3) 'bMv&m^/v 

(2-4) #<£>1^W^/l- 

ifeitj»flait tr*3 * o 7t 0 

(2-5) #&tflfc0|©fl&$J&9*^ 
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(2-6) m^mm^y"^ 
(2-7) m^mm^fr 

^Et-SBgCDI/v/t'xyhv!)^ (C57/BL6) bfc 5 X. T% J^^ffl 

(3)^bO^W 

US, mfc^xm&vmmRTfjtjmmn. ffi^oVMTte Neuron GliaOfl 
(4) 

(4-1) m 

Zthtc GFP igttMfci, Cytokeratin (31 J; o T-S^fe-Ta d t X±&mifoX& 

zzbtmrntstitc (ni7) 0 
(4-2) mm 

m 8 |C*JV*T. A n 3 GFP BittM^Hg! £*LfcElT*fc3 0 B collagen 4 

{--r^^ufd^m^^-rniTfeSo c ?i ajwb <Dm{$L&&mvtcb<Dx*&i9 , 
* jfc © la js& & m & u fc m x h s o 

(4-3) /M» 

mm<DWf&i&< \z. v^-&*±&mmifa*mtkvtc (ni9) 0 eis^^t. a 

{2 GFP ^rtt«^^^§^ l/feE i- efeSo B n Pan-cytokeratin (CIT^ Lfcif 
(4-4) # 

fl-&«R:*5V^ K^-fe*<^«^^$ttfe (EI 10) 0 m 10 ttftfifll 
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(4-5) MRvmrn 

mmom, b nmmmfcK^tz.znmj&omxhz, g cou^mm^<D gfp 

(4-6) 

m<DmmRTfftm±&K$>^x, mk&m&btitc 0 (012, i3) 0 012^*5 
v^-c, a fe'wm&w.&Mff > fp-/k*$) 9 % gfp ^^rai^ e>n^ 

V\> B«#M^b^l/^fc°^^ h^ggx^lj^ GFPSbUSfg&bt^fco £fc, HI 

13 \tnm\H(Dmmxhv, vi—^^mm. (gfp^^) w^^^co 
(4-7) m 



fc^jf k&x%z> 0 £ ^w^M^xm^mm^/^^m-r^^tiz. 
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IS <D fg H 

^rfr5 - tic: j; 9S^§nfc|i^X{*^^-$|5 0 
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1 fH^<£>fli^;5U«<£>— §B„ 

i4. s^bfcw^xtt*o-aj^K^-6*©t>©-c*>s, »^ii~i 
i 5. ttMMfetfft&rt9Lft4b-?*>s % i~i 4 ©v^tta* i aiioe 

mfahm&L&tiZ'j?t£< t i> ioT*fe5»^3gi i~i 5©v^^i«m 
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